Key indicators: single-crystal X-ray study; T = 296 K; mean (P-O) = 0.001 Å; disorder in main residue; R factor = 0.026; wR factor = 0.075; data-to-parameter ratio = 25.6.
The title compound, AgMg 3 (PO 4 )(HPO 4 ) 2 , which has been synthesized by the hydrothermal method, has an alluauditelike structure which is formed by edge-sharing MgO 6 octahedra (one of which has symmetry 2), resulting in chains linked together by phosphate groups and hydrogen bonds. The three-dimensional framework leads to two different channels along the c axis, one of which is occupied by Ag + ions with a square-planar coordination. The Ag + ions are disordered over two sites in a 0.89 (3):0.11 (3) ratio. The OH groups, which point into the other type of channel, are involved in strong O-HÁ Á ÁO hydrogen bonds. The title compound is isotypic with the compounds AM 3 H 2 (XO 4 )(HXO 4 ) 2 (A = Na or Ag, M = Mn, Co or Ni, and X = P or As) of the alluaudite structure type. Table 1 Hydrogen-bond geometry (Å , ). properties. Accordingly, the alluaudite structure exhibit an appropriate frameworks for a variety of applications, such as corrosion inhibition, passivation of metal surfaces, and catalysis (Hatert (2008) ; Korzenski et al. (1998) ; Kacimi et al. (2005) ).
Related literature
In addition, the accommodation of the monovalent cations in the one-dimensional channels of the alluaudite-like structures is strongly required for conductivity properties and have offered a great field of application as positive electrode in the lithium and sodium batteries (Trad et al. 2010) By means of the powerful hydrothermal technique, our attempts to synthesize new monovalent divalent cations phosphate with alluaudite -like structure have successfully allowed to obtain a new silver magnesium phosphate phase. The present paper aims to report detailed hydrothermal synthesis and structural characterization of the title compound.
The structure is built up from MgO 6 octahedra, PO 4 and PO 3 (OH) tetrahedra, sharing corners and edges to form a three-dimensional framework as schown in Fig.1 and Fig.2 . The three-dimensional network delimits two types of hexagonal channels which accommodate Ag+ cations and OH groups (see Fig.2 ). In the channels, each silver atoms is surrounded by four O atoms with Ag-O bond length varies between 2.3621 and 2.5150 Å. The same Ag + coordination sphere is observed in γ-AgZnPO 4 (Assani et al. (2010) ). Moreover the OH groups, pointing into one type of channel, are involved in strong hydrogen bonds. The silver trimagnesium phosphate bis-(hydrogenphosphate): AgMg 3 (PO 4 )(HPO 4 ) 2 , is isostructural with the compounds AM 3 H 2 (XO 4 ) 3 (A = Na or Ag, M = Mn, Co or Ni, and X = P or As) of the alluaudite structure type (Guesmi & Driss (2002); Ben Smail & Jouini (2002); Stock & Bein (2003) .
Experimental
The crystals of the title compound has been hydrothermally synthesized starting from a mixture of magnesium oxide (0,0605 g), silver nitrate (0,1699 g), 85 wt % phosphoric acid (0,10 ml), and 12 ml of water. The hydrothermal synthesis was carried out in 23 ml Teflon-lined autoclave under autogeneous pressure at 468 K during 24 h. The product was filtered off, washed with deionized water and air dried. The reaction product consists yellow powder besides a colorless parallelepipedic crystals of the title compound.
Refinement
The O-bound H atoms were initially located in a difference map and refined with O-H distance restraints of 0.86 (1), for the water molecule. In the last cycle they were refined in the riding model approximation with U iso (H) set to 1.5U eq (O).
supplementary materials sup-2
In this model of the title compound, the atomic displacement parameters for Ag are higher than those of other atoms. This is due to the fact that Ag is in a channel. The same phenomenon is observed in the case of crystal structures of AgCo 3 (PO 4 )(HPO 4 ) 2 ; AgNi 3 (PO 4 )(HPO 4 ) 2 and AgMn 3 (AsO 4 )(HAsO 4 ) 2 . However, Leroux et al. (1995) have proposed another model in the case of AgMn 3 (PO 4 )(HPO 4 ) 2 in which Ag is split into two very near sites with relatively weak atomic displacement parameters. The refinement is slightly better in this model. Figures   Fig. 1 . Partial plot of AgMg 3 (PO 4 )(HPO 4 ) 2 crystal structure. Displacement ellipsoids are drawn at the 50% probability level. Only the major component of the disordered silver atom is shown. Symmetry codes: 
